Intracellular Ca2+ measurement with Indo-1 in substrate-attached cells: advantages and special considerations.
The dual emission, Ca2+ sensitive fluorescent dye, Indo-1, offers several potential advantages over its dual excitation analogue, Fura-2. Most notable among these advantages are increased speed of measurement using dual wavelength photometry and the absence of a requirement for special quartz optics. Despite these potential advantages, only a tiny fraction of the microscopic studies of intracellular free calcium ([Ca2+]i) on substrate-attached cells has employed Indo-1. Among the reasons for the infrequent use of Indo-1 are the fact that it exhibits somewhat different spectral properties in the cytosol than it does in extracellular buffers, and the notion that it is much more sensitive to photobleaching than Fura-2. We report here that under our experimental conditions, Indo-1 photobleaching is small and does not noticeably affect the measurement of free Ca2+, even after 30 minutes of continuous illumination. We also report a new method for creating in situ standard curves that is easy, reproducible, and yields values for [Ca2+]i that are identical to those obtained with Fura-2. In addition, we have found that Indo-1 is less subject than Fura-2 to compartmentalization within subcellular organelles. These results provide baseline data to take advantage of the significant improvement afforded by Indo-1 in the measurement of rapid [Ca2+]i responses and the avoidance of compartmentalization artifacts during experiments of long duration.